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A  Statement  of  the  Problem  Studied 

The  objective  of  this  research  is  to  elucidate  the  deformation  and  fracture  behavior  of 
ionomers  and  ionomer  blends  in  the  glassy  state,  to  correlate  them  to  their  microstructure,  and  to 
exploit  the  possibility  of  using  these  materials  as  high-performance  polymers. 
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Since  technical  materials  were  reported  in  semi-annual  reports,  only  the  most  important 
results  that  we  have  obtained  are  briefly  summarized  here. 


(1) .  Deformation/Fracture  of  Ionomers 

We  have  found  important  molecular  variables  to  achieve  enhanced  fracture  properties 
(under  both  monotonic  and  dynamic  loading  conditions)  of  ionomers:  these  are  (1)  high  ion  content 
above  a  certain  critical  value  (i.e.,  critical  ion  content,  which  depends  on  host  polymers), 

(2)  divalent  counterions  instead  of  monovalent  ones,  and  (3)  excess  neutralizing  agents.  We  have 
also  elucidated  the  responsible  structural  changes  for  enhanced  fracture  properties  as  a  result  of 
changing  molecular  variable. 

Specifically,  we  have  found  that  the  deformation  mechanism  of  ionomers  changes  from 
crazing  only  to  crazing  plus  shear  deformation,  either  by  increasing  ion  content  or  changing 
counterion  from  mono  to  divalent  one.  This  is  due  to  ionic  crosslinking  effect  produced  by  ionic 
interactions,  therefore,  ionic  crosslinkings  can  offer  effective  routes  to  modifying  deformation 
behavior  without  losing  processability,  unlike  the  case  of  covalently  crosslinked  polymers. 

We  have  proved  that  these  are  quite  general  findings  applied  to  amorphous,  glassy 
ionomers  by  investigating  different  type  of  ionomers:  polystyrene(PS)-based  ionomers  (i.e., 
sulfonated  polystyrene  ionomer  and  styrene-co-methacrylate  ionomer)  and  po!y(methyl 
methacrylate)(PMMA)-based  ionomers. 


(2) .  Deformation/Fracture  of  Ionomer  Blends 

We  have  produced  unique  blends  made  of  small  amounts  of  ionomer  and  large  amounts  of 
unmodified  polymers.  This  unique  combination  leads  to  the  following  advantageous  properties: 

(I)  synergistic  mechanical  behavior,  (2)  retention  of  transparency  of  the  unmodified  polymer, 

(3)  excellent  cost  performance,  and  (4)  good  processability.  We  have  elucidated  the  structural 
characteristics  responsible  for  these  behaviors.  Again,  the  findings  seem  to  be  general,  since  we 
studied  both  PS-based  blends  and  PMMA-based  blends  with  basically  similar  results. 
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